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@ Method of transforming tiie light-source color data and the non-luminous object color data. 

(g) In a method for mutual transformation between the data of 
aught-source color on a color CRT monitor and the data of a 
non-luminous object color perceived as matching with the 
light-source color, the transformation can be performed by 
using any of the following two formulas: 
Rc(M - [Ic{X)/Io(X)1Rg(X): 



are used In the two formulas above, are determined by visual 
color matcWng under the Color Comparison Condition in which 
the light-source color on the color CRT monitor and the 
non-iuminous object color are placed side by side so that they 
may be simultaneously observed. 

A color comparator system for use In the method is also 



and 



provided. 
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fl (Rc) 



fs (Be) 



Wherein: 

Both Rc(Kh and X, Y and Z express the non-luminous object 

color data which are designated at a spectral reflectance factor 

and the CIE tristimulas values, respectlveiy; and 

Both lc(X). and Rc. Go and Be express the light-source color 

datSt which are designated at a spectral distribution and the 

RGB video drive signals, respectlveiy. 

Unknown parameters Rg(X) and Iq(X.) and kn, ks and ks. which 
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Description 

METHOD OF TRANSFORMING LIGHT-SOURCE COLOR DATA AND NON-LUMINOUS OBJECT COLOR 

DATA 

The present Invention discloses both a) a method of transforming data of a light-source color displayed on a 
5 color cathode ray tube (CRT) monitor to a spectral reflectance factor (i.e., a type of non-luminous object color 
data) containing a spectral reflectance and a spectral radiance factor, and b) a method of mutually 
transfomitng video drive signals (I.e., a type of light-source color data) to and from the CIE tristlmulus values 
(i.e.. a type of non-luminous color data), and an apparatus for use In these methods. 
In recent years, designing has been accomplished by using the Computer Color Graphic (CG) system for a 

10 wide range of Industrial fields including fashion, automobiles, household electric appliances, printing and many 
other industries. The CG system Is used not only to create images of schematic color designs but also to 
determine the final design colors accurately. Technology is necessary for accurately transmitting the 
light-source color, which is perceived and determined on the color CRT monitor of the CG system by the 
designer, to the production field as an equivalent non-luminous object color or data. 

IS According to the prior art, for transmission of color on a color CRT monitor, a hard copy or photographic 
copy of the color on the color CRT monitor is prepared by a special camera or ink Jet printer. The toning field 
operations, such as the Computer Color Matching (CCM) operation, are accomplished based on 
non-luminous object color data, a spectral reflectance factor or the CIE tristlmulus values, which are obtained 
by colorimetry. . 

^ In this case, however, the light-source color data Is transformed to non-luminous object color data by using 
the hard copy as a color transmission medium. Unfortunately, the hard copy cannot accurately reproduce the 
color perceived on the CG system by the designer because spectral characteristics of the phosphors of the 
color CRT monitor are fundamentally different from those of the Ink or photographic cotoring agent used In 
production of the hard copy. This means that the transformation from Ught^ource color data to non-tumlnous 

^ object color data is seriously inaccurate, and that the step from the design stage to the toning field stage, 
using the CG system and the CCM, cannot effectively and accurately be achieved. 

Therefore, the present procedure is hampered by Inaccuracy in the color transmissions taken from the hard 
copy. From this embarrassing situation, the technology thai altows the light-source color on the CG system 
determined by the designer to be transformed to non-luminous object color data directly from the CG system 

30 without using an Intermediate medium, such as a hard copy, has come to be noted. 

The technology involved In not using a color transmission medium uses a transformation formula for 
transforming the video drive signals of the color CRT monitor into the ClE tristlmulus values X, Y, and 2 (I.e., 
non-luminous object color data). (Journal of Imaging Technology, Volume 13. Number 4, August 1987). 

In order to determine the transformation formula between the RGB video drive signals and the CIE 

35 tristimulus values of the non-luminous object color, according to the prior art thus far described, the 
chromatlcity coordinates of a white light-source color in the white balance of the cotor CRT monitor is used as 
a parameter for determining the undetermined coefficients of the transformation formula. 

However, this technology Is accomplished In a situation which is absolutely different from that of a practical 
CRT observation, In which only one light-source color emitted over the entire color CRT monitor is observed In 

40 a dark room which Inhibits perception of the surroundings of the color CRT monitor. A standard white light 
(i.e., the light having chromatlcity coordinates coincident to those of the white balance) illuminating only the 
object placed In the vicinity of the color CRT monitor Is prepared. The illuminance of the standard white light Is 
adjusted so that the white light-source color on the color CRT monitor and the unreal, perfected reflecting 
drffuser are coincldentally perceived In brightness. Thus, the technology mentioned here is difficult to put Into 

45 practtca) use. 

Therefore, a primary object of the present invention Is to provide a trar^sformation method of accomplishing, 
without using any color transformation media, the transformations from the spectral distribution of a 
light-source color, displayed on a color CRT monitor, to the spectral reflectance factor of an object. 

A color of this object can be perceived as matched with the light-source color (on the color CRT monitor) 
60 under realizable Color Comparison Condition between a light-source color on the cotor CRT monitor and a 
non-luminous object color. IWIoreoyer, by determining the spectral reflectance factor, the CIE tristimulus values 
can be easily determined using the normal method. 

A secondary object of the present invention is to provide a mutual transformation method capable of 
mutually transforming the RGB (red, green, blue) video drive signals of the light source ^olor. displayed on the 
S5 color CRT monitor, and the CIE tristimulus values of the non-luminous object color. The non-luminous object 
color and the light-source color on the colon CRT monitor can be equally perceived by the human eyes under 
the realizable observation condition. 

in the drawings :- 

60 

Fig. 1 is a schematic diagram showing the principle of the present invention ; 

Figs. 2 to 6 showing a first embodiment of a method of transforming light-source color data to 
non-luminous object color data; 
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Fiq 2 is a graph presenting the spectral reflectance factor of an achromatic color ''^P^^^ '.., 
is presenting the spectra distribution of a light-source color which is perceived as 

rnatched with the achromaticcolor chip (N5)inanormallzedvisuall|ghme»^^ Haht-source colors 

i=ias 4(A) 4{B) and 4(C) are graphs presenting the spectral distributions of the "g"»JOV\^® 
whS. k2 percefied as matched wTtti respectively corresponding Munsell color standard chips or the 

^"igs"SArs(BrSSlS are graphs comparing the ^P-*-" ^^r^^/^^^^^^^ 
spectral distributions of the Ught-source colors, as presented Irj ^'9^ '*(A). m ^<i MO, respectively, 
and the spectral reflectance factors of corresponding Munsell color standard chips . 

Z 7\"aTne.S pSS'vlew of the first embodiment of the color comparator according to the 

present invention; and 

Fia 8 is a second embodiment of the color comparator. *K«r««* ^t^^^^ 

The pT^sent mention will be described in the following in connection with the embodiments thereof shown 

^ur^ color A can be accurately transformed to the non-luminous object color data « 

whk* is equivalent to the non-luminous object color B. In ^Sj; "T^'^J *^"«?f^ 

can^ tone an arbltraiy Dght-souroe color. Under the Color Companson CondWon thus set. *or eteMMunseU 

"^Sr^'ln^r'the Color Comparison Condition shown in Fig. 1 . an arbitrary "S^-soujOB coto^^^^^ in 

made in advalice by individuaJiy swltciilng on the three electron guns of the color CRT monitor. 
\c(K) = fi(Rc) iR(X) 
+ f2(Gc) ioW 
+ f3(Bc) IbW. 

R!?^Gl"knd Br- are the RGB video drive signals of the color monitor; . ^ • ^ 

SpL)^ (S^ISTiboJ ^e tSL respectlve spect^ distributions when red. green and blue phosphora of the color 
CRT monitor radiate by themselves with their maximum „ _ 

fi.fa and fs are the functions (or the gamma correction functions) ^^'^^1°^"^^^,^'*'^"^ ^'^"^^ 
ci the color CRT monitor to values corresponding to the P^of PhorWr^^^ c^u^ute. 

Thus, the spectral distribution lo(X) of the light-source color A. f f specte^l ^^tntatrt^on laW *e 60 
liaht-source color (grey) and the spectral reflectance factor H^iX) of the achromatic color chip (N5) are 
irtSned S sLSn^these three values lc(X). lo(X) and R«W into the tollcwfng^fomiula. he spec^ 
r^eCtence factor Rc{X) of a non-luminous object color B'. which is perceived as matched wrth the l^gW-source 
ct!orTunie?L Star Comparision Condition, is determined from the spectral distnbution lc(X) of the ^ 
light-source color A: 
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Rc{X) « Ic{?^)/Ig(X) X Rq{X) (1). 

In this case, in order to compare the value determined from formula (1) with the measured value, the Munsell 
color standard chips 4 (e.g.. 5R5/14. 5YR5/12 and 5PB5yi2) or the non-luminous object colors B, which are 
perceived as matched with the aforementioned light-source color A under the aforementioned Color 
Comparison Condition, are selected for use as the test colors. Fig. 4(A) is a graph presenting the spectral 
distribution of the light-source color A which is perceived as matched with the Munsell colors standard chip 
5R5/14. FFg. 4(B) Is a graph presenting the spectral distribution of the light-source color A which is perceived 
as matched with the Munsell color standard chip 5YR6/12. Fig. 4(C) is a graph presenting the spectral 
distribution of the light-source colors A which are perceived as matched with the Munsell color standard chip 
5PB5/1Z 

Fig. 5(A) is a graph presenting that spectral reflectance factor Ro(X) of the non-luminous object color B' 
(which is equivalent to the Munsell color standard chip 5R5/14,) which is determined from formula (1 ) . Rg. 5(B) 
is a graph presenting the spectral reflectance factor Rc(X) of the non^umlnous object color B'(which is 
equivalent to the Munsell color standard chip 5YR6/12) which is detennined from formula (1), Fig, 5(C) is a 
graph presenting the spectral reflectance factor Rc(X) of the non-luminous object color B'(which is equivalent 
to the Munsell color standard chip 5PB5/12) wrfiich is determined from formula (1). In these Figures, the 
measured spectral reflectance factor Rc'(X) of the Munsell color standard chip 4A is also presented for 
comparison. 

Moreover, for a specified illumlnant. the CIE tristimulus values X. Y and Z of the non-luminous object color 
B', having the spectral reflectance factor Rc(X) determined from formula (1), can be calculated by a normal 
method using the following formula (2): 



25 



30 



y 



= K 



780 



380 




dX . • (2). 



For a specified illuminant on the other hand, the GIE tristimulus values X', Y'and Z\ of the non-luminous 
object color B can be caiculated from the following formula {3): 
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380 



X(X) 

L(A)Rc*a) I y(X) 



■ (3) 



45 As a result, the following fomnula (4) holds: 



SO 



55 



(4) 



Letter L(X) designates the spectral distribution of the illuminating light source 2. Letters x(X). y(X) arKi 2(X) 
designate the color matching functions based on the CIE 1931 standard colorimetric system (or the CIE 1964 
supplementary standard colorimetric system). Letter K is determined from the following formula (5): 
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The results, which conflmi the holding of fortnula (4). are enumerated in Table 1. The chromahcity 
coordinates are presented In the chromatlcrty diagram of Rg. 6. and are enumerated in Table 2 as specifying 
the colors according to their three attributes based on the JIS Z8721 . It has also been confinned that the color w 
differences in Tables 1 and 2. and Rg. 6 are within the range of errors allowed by visual observation with human 
eyes in color matching under the aforementioned Color Comparislon Condition: 



Table 1 



Test 
Colors 


X 


Rc(X) 
Y 


2 


X' 


Rc'(X) 

r 


Z' 


5R 5/14 
5YR5/12 
5PB5/12 


27.6 
25.5 
22^ 


18.0 
21.1 
20.3 


8.0 
2,7 
75.5 


34.1 
25.6 
19.4 


20.6 
19.8 
19.4 


9^ 
2.6 
59,7 



1S 



20 



Table 2 



Test 
Colors 


Non-Luminous 

Object Colors (B') 




Non-Luminous 

Object Colors (B) 




30 


6R 5/14 
5YR5/12 
5PB5/12 


7.2R 

7.2YR 

5.7PB 


4.8/11.0 
5.2/10.7 
5.1/13-6 


5.9R 

5.0YR 

4.2PB 


5.1/13.7 
5.0/11.4 
5.0/10,8 





Another method has been examined. With this method, for displaying tt^.a^f;e'"«"ttonj^l^W-^u^^ 
(which should be perceived as matched writh the aforementioned achromatic K«unsell colors standard chip ) in 
ihe toning region 6 on the colorCRT monitor 1 . both the light reflectedfrom ^^'oj^^'VPfi' 
color are measured. The aforementioned visual odor matching is not performed with 
this method is not superiorto the method using visual observations, because '^^[^'^[ff^!'*""^^ P'*^^^^ 
the measurements by taking optical considerations into the f ^~""dlngs of botl^the cotor 
light-sourtse color and Into the measurement geometry, when a coincidence to the visual senses is 

''T seoOTd embodiment of the present invention will be described in the following. _ 

Rist of all there is displayed In the toning region 8 of the color CRT monitor 1. the Bght^ource color A. 
whSs viruknyperieived Jmatched with color standanl chip 4 (having ttje ^^^ff^r'^Z^ 
X Y and Z for the specified observing condition of the non-luminous object color B under the set Color 
ZoL^^ (inditlon. The RGB video drive signals of the light-source color A. f^^^^'^ ""T^: ^.,^^1^^^^^ 
Rc. oUnd Be With these designations, however, the color standard chip 4 selected here should have a colw 
in whi^any of the signals Rc, Go and Be Is not zero in value. Then, undetermined coefficients Kh, and te are 
determined by the fdlowing formula (6) using the above-specified CIE tristlmulus X. Y and Z of the 

non-luminous object color B and the above-specified RGB video dnve signals Rc. Gc and Bo of the 
fight^ource colo A. By using the coefficients I*, ks and ks thus detenniried the rnutual transformahons 
between the RGB video drive signals and the non-luminous object CIE trisBmulus values are accomplished 
under the above-spedfied Cokjr Comparislon Condition: 
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xaTand ^ are the chromaticlty coordinates of -^P^^^P^^ «^^^^ 

1 ^ t II cSS coorr 3 Se EKKX^ tje color CRT « 
Rc.'^c^'d\"L*'*a RGB ^djo dive signals o^^t^a cdor^OR^ 
fi.feandfa are thefunctlons (or the gamma correcUonfunction^^^^^ 

of the color CRT monitor to Nmlues cotrcsponding to P^^frCts tei te^^^^^^ using formula (6) win be 
Next, the procedures for determining tiie undetermined coefficients ta. te ana kb using to 

descdbed In the following: 



IS 




(7) 



20 



25 



and 

Ro = fi (Re) (8); 
Go - fz (Go) (9); 

Slo^eX foEla (6) is rearranged Into the foliowing form by using the formulas (7). (8). (9) and (10) 











o 


30 


Y 


= M 


O 


Go 








1° 


O 



35 




Then, the following formula (12) is obtained: 



(11) • 



40 






-1 






O Go O 


M 


45 


^1 







(12) 



Next, the undetermined coefficients k„. ko '^.-^^^^^^^5'/*^^^^^^^^ K^GSsfof 
Kht^Su?re^^lS°^^^^^^^ ^C^^ «ru.u^s^i^k. V and Z of t. 

non-luminous object color B. . . mutually transfomr>ed, as 



55 



60 



M 



O 

o 



V 




= K 



(13) 
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(Rc) 



K 



(Gc) 
(Be) 



(14) 



end 



10 



( f 1 (Rc) 




= K" 



(15) 



r5 



20 



Next, the embodiment to be described is directed to the case in which the color CRT monitor is exemplified 
by the color graphic design system SDS-380 of Shima Seild Seisakusho (KK) (CRT; C-6919JG of Mitsubishi 
Denl<l KK using 256 steps of RGB video drive signals.) 

The functions fi, f2 and fa of this CRT are expressed by the foUowing fomiulas (16). (17) and (18) if quartic 2S 
polynominals are used: 
fi (Rc) « - 1^ 10-2 + 0.1712 Rc 

-5.311 10^ Rc^ - 
+ 6.275 10-6 

- 1.144 10-7 Ro* (16): 30 
f2 (Qc) - 1.779 10-2 + 0.0347 Gc 

- Z932 10-3 

+ 4^16 10-6 Qc3 
-6.205 10-8 Gc* (17); 

and 3S 
f3 (Be) = 8.372 10-2 + 0,4161 Be 

- 9.841 10-3 Bc2 
+ 7.772 10-s Bc^ 

- 1.183 10-7 Bo* (18). 

On the other hand, the matrix M expressed vy^lth the chromaticity coordinates of the red (R), green (G) and 40 
blue (B) phosphor lights takes the fonm of the following formula: 



M 



V 






V 



0,6306 0.2644 0,1485 
0.3391 0.6208 0,O690 
0.0303 0.1148 0.7825 



45 



SO 



(19) . 



if the non-iuminous object color In the achromatic surrounding of N6.5 Is obsen^ed, where the lUuminance 
on the non-luminous object color by using the standard source is 740 luxes, and tf the sun-ounding 
light-source color on the color CRT monitor is set as an achromatic light-source color ha\4ng approjdmately 
the same brightness as that reflected from the surrounding of the non-iuminous object color, the RGB video 
drive signals of the light-source color (on the color CRT monitor) perceived as matched with the achromatic 
color standard chip (X = 19.39. Y « 19.77 and 2 « 23.37) are Rc = 139. Gc = 136 and Be « 133. Therefore, 
the matrix K detennlned under this Color Comparison Condition is expressed by the following formula (20): 
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K = 




0.1163 



0.2162 



0.3535 



0.1506 



O.0668 



0.1437 




(20) . 
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25 



30 



35 



40 



0.0104 0,0654 0.7571 



From the formuias (8). (9). (10), (14). (16) and (20). the mutual transformatfon formulas of (RGB) — ► PCYZ) 
and (XY2) (RGB) are determined, as expressed by fonmulas (21) and (22) : 

It has been confirmed by five normal color vision men for some arbttrary colors that the following mutual 
transformation formulas (21) and (22) are correct for the color expression range of the color CRT monitor 
under the above-specified Color Comparison Condition: 
X « 0^162 Ro + 0.1506 Go -h 0.1437 Bo, 
Y « 0.1163 Ro + 0.3536 Go + 0.0668 Bo 
and 

Z = 0.0104 Ro + 0,0654 Go +• 0.7571 Bo (21); 
and 

Ro = 6.9369 X - Z3587 Y - 0.9187 

Go 1.9697 X + 3.6582 Y + 0.0512 Z 

and 

Bo - 0.0886 X-0J2835 Y + 1.3290 Z (22). 

Another method of determining the coefficients l<h, Icq and I<b has also been examined. With this method, 
both the light reflected from the color standard chip (having the icnow CIE tristimulus values X, Y and Z) and 
the light-source color {in the toning region 6 of the CRT monitor 1) are measured. The aforementioned visual 
color matching is not performed with this method. However, this method is not superior to one using visual 
observations, because many restrictions are placed on the measurements by taldng into account optical 
considerations into the surroundings of both the non-4uminous object color and the light-source color and into 
the measurement geometry, when a coincidence to the visual senses is considered. 

Rg, 7 is a general perspective view of the first embodiment of the color comparator according to the present 
Invention, and 11 represents the computer color graphic (CG) system. A color CRT monitor hood 13 is 
provided on the front part of color CRT monitor 12 of CG 11, and an illuminating light-source 16 such as the 
standard C light-source Is furnished on lower front portion of the color CRT monitor 12. A shielding plate 17 is 
provided between the color CRT monitor screen 14 and the illuminating light source 16 so that the light from 
said illuminating light source 16 may not enter color CRT monitor screen 14. 

When the non-luminous object color and the light-source color are to be compared, the specimen 18 such 
as color specimen, sample, color chip, etc. is placed on the table 19 under the illuminating light source 16 to 
give adequate light on the specimen 18. By observing the non-luminous object color of the specimen 18 under 
adequate conditions, the changes of color due to isochromaOc condition can be avoided. Also, by color CRT 
monitor hood 13 furnished on color CRT monitor 12, the reffection of the external light Is prevented, and the 
light from the iliumlnation light source 16 can also be blociced by the shielding plate 17 mounted between them. 
This makes it possible to see up the Color comparison Condition to compare the color of the light-source 15 in 
the toning region on the color CRT monitor screen 14 and the non-luminous object color. 

Fig. 8 is the second embodiment of the color comparator. A color CRT monitor hood 13 is provided on the 
front portion of color CRT monitor 1 2 of CG 1 1 . Also, an Illuminating light-source 16 Is fumished on the side of 
the color CRT monitor 12. A shielding plate 17 is provided between the lateral portion of coior CRT monrtor 12 
and the illuminating light source 16 so that the light from said Illuminating light source 16 may not enter the 
color CRT monitor screen 14. The specimen 18 to be observed is placed on the side of color CRT monitor unit 
12, and the non-Iumlnous object color of the specimen 18 lightened with adequate illuminating light source 16 
and the light-source color 15 on color CRT monitor screen 14 can be comfjared. This mai<es it possible to 
provide the adequate condition to compare the color in the way similar to the example of Rg. 7 and to observe 
and compare the light-source color and the non-luminous object color on the same level. 



1. A method of transforming a liglit-source color on a color cathode ray tube (CRT) monitor to a 
spectral reflectance factor, the method comprises XhB step of: 

setting a Color Comparison Condition, in which a light-source color, surrounded with an achromatic 
lights-source color, on said color CRT monitor and a non-luminous object color, surrounded with an 
achromatic surrounding In a visual field, can be simultaneously observed; 

determining a spectral reflectance factor Rc(X) of an object, which can be perceived as matched with an 
arbitrary light-source color on said color CRT monitor under said Color Comparison Condition; and 
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determining the spectral reflectance factor of sard object from the spectral distribution IcW of said 
artjitrary light-source color using the following formula: 
Rc(X) « Ic{X)/Iq(X)RgW (1). 

wherein: ; 
Ig{X) is the spectral distribution of the light-source color, which is perceived as matched with a color chip, 
having a spectral reflectance factor Rg(X). under said Color Comparison Condition and is produced by 
emitting all three phosphorsCred (R). green (G) and blue (B)) of said color CRT mor^itor; and 
\c(k) is the spectra! distribution of said arbitrary light-source color displayed on said color CRT monitor 
ur>der said Color Comparison Condition. 

2. A method of mutually transforming red, green and blue (RGB) video drive signals of a color CRT 
monitor and CIE tristimuius values of a non-luminous object color, said method comprises the steps of: 
setting a Color Comparison Condition, under which a iight-source color, surrounded with an achromatic 
light-source color on said color CRT monitor, and a non-luminous object color, sunxjunded with an 
achromatic surrounding of a visual field, can be simultaneously observed ; 

detemiining undetennlned coefficients Kr, Kg and ke from both known-CIE tristimuius values X,Y and Z of 
a non-iumlnous object color and the RGB video drive signals Rc. <3c and Be of a light-source color virhich 
is perceived as matched with said non-luminous object color by the human eye under said Color 
Comparison Condition and is produced by emitting all three phosphors <red (R), green (G) and blue (B)) 
of said color CRT monitor)using the following formula: 



10 



15 



Y 

V/ 



Yr Yb 

2r Zc ^bJ 



K ^3 (Be)/ 



(2) , 



25 



Wherein: 

xr, yn and zr are chromaticity coordinates of red phosphor light of the color CRT monitor; 
Xg. ya and zo are chromaticity coordinates of green phosphor light of the color CRT monitor; 
xb. ya and zb are chromaticity coordinates of blue phosphor fight of the color CRT monitor; 
Rc. Gc and Be are the RGB video drive signals of the color CRT monitor; and 

fi. f2 and fa arB functions (or the gamma correction functions) for transforming the RGB video drive 
signals of the color CRT monitor to values corresponding to the phosphor-ilght-intensity outputs; and 
mutually transforming an arbitrary light-source color on said color CRT monitor and a non-luminous 
object color which Is perceived as matched with the arbitrary light-source color under said Color 
Comparison Condition by using said determined coefficients kR. I<g and ka in said formula. 

3. A transformation method according to Claim 1 or 2 wherein surrouhding light-source color on said 
color CRT monitor is able to have an arbitrary luminance so long as It is perceived as an achromatic color. 

4. A transformation method according to Claim 1 or 2 wherein said non-luminous object color and 
achromatic surrounding are illuminated with a standard light under said Color Comparison Condition. 

5. A transformation method according to Claim 1 or 2 wherein said color CRT monitor is not illuminated 
with a standard light under said Color Comparison Condition. 

6. A transformation method according to Claim 1 or 2 wherein said achromatic surrounding of said 
non-luminous object color is produced by a mat paper or the like confonning to JIS 28723 which specifies 
the method of comparison for surface color. 

7. A transformation method according to Claim 2, wherein said non-luminous object color, such as a 
color chip, in said achromatic surrounding of the visual field used for determining said coefficients kR. ka 
and kB, is perceived as matched with a light-source color which can be displayed on said color CRT 
monitor in sedd Color Comparison Conditions, and said light-source color is produced by emittimg all 
three phosphors (red (R). green (G) and blue (B)) of said color CRT monitor. 

8. A color comparator system to compare a non-luminous object color and the light-source color for 
simultaneous obsen/ation of a light-source color displayed on the screen of a color CRT monitor and the 
non-luminous object color, comprising a color CRT monitor unit (12) to display said light-source color, an 
illuminating light-source (16) to illuminate said specimen mounted near said monitor unit, and a shielding 
plate (17) situated between said illuminating light-source and said monitor unit. 
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